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[RJ8] [SUBJECT OF THE INVENTION] 
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IM®:^&] [PROBLEM TO BE SOLVED] 

M&U/Xlt&^timitiLtc, The lecithin-izing superoxide dismutase which 

111 fOv-^T^ ytD/^^y" combined the lysolecithin with the human-type 

HJSfc 2 — t Kn ^v^fvi^ superoxide dismutase which copper and/or zinc 

JrSt&MA^tifc t bMx— configurated, and by which 2-hydroxy ethylthio 

—Jr^ry KxV ^ 2*9 — if \z.^ group was introduced into the mercapto group 

!) yV^f y^ft^iWl? of the cystein of the 111st position by the 

^^■C^S^^fW^- chemical crossbond, and it is the 

/<— ~t^y Ktr-f ^.A^^-ifjo pharmaceutical which contains it as an active 

XmnZ^Mtth-f %mW: ingredient. 

[#rFff*^|Eia] [CLAIMS] 



[fMiI 1 ] [CLAIM 1] 

TtSS; [1] 'C^&ti&uy^- The lecithin-izing superoxide dismutase 

"yW^Ts— -^ry K"r V expressed with following formula (1). 

A-(C(0)-(CH 2 ) n C(0)-B] m ***(1) 

A - [ C(0)-(CH 2 ) n C(0)- B ] However, a: The residue of the human-type 

m •••[!.] superoxide dismutase by which 2-hydroxy 

fctcL^ ethylthio group was introduced into the 

A : f&RXf/XitMf&tfWiGLL mercapto group of the cystein of the 111st 

fc, 111 \iL<Dy^y-s( y<D^)V position which copper and/or zinc configurated, 

%zfh 2 - fc Kn^f i/^-^- b: The residue except the hydrogen atom of the 

/v^-ir^^M X^fitcM hM* hydroxyl group of the 2-position of the 

ir^y <i * J±#— If lysolecithin which has a hydroxyl group in 

£>^3f^ 2-position of a glycerol, m : 1 or more integer, 

B : i?n — ;V(D 2{uf-7,k6£ n : two or more integers. 

s^^-rs y /i/->f>©, % 

m : lRhoSESfc, 
n : 2^±©»[ 0 



[ff^il 2 ] [CLAIM 2] 
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n 2~10 ©i^Tfeli, ffjfc The lecithin-izing superoxide dismutase of 

ill ©^^fW^-^t^r Claim 1 which is the integer of r>2-10. 

Ifif^I 3 ] [CLAIM 3] 

m ^ 55 P^L"C1~16 "trfc<5, The lecithin-izing superoxide dismutase of 

ti^^I 1 * fttt 2 © ^ v^f- Wb Claim 1 or 2 which m averages and is 1-16. 

[W*f4] [CLAIM 4] 

It^ill, 2 £ fete 3 cow-yf- The pharmaceutical which contains the 

yft;7-/'?-^-^-.v' Kx-f ^- A lecithin-izing superoxide dismutase of Claim 1, 

?— J £%:^$))$L / db LT-^tflS 2 or 3 as an active ingredient. 



mmmmtmm] [detailed description of the 

INVENTION] 



[0 0 0 1] [0001] 



immom-fz&ffiftw] [technical field of the invention] 

^^^it, vl/^f-i/\^—/<— This invention relates to a lecithin-izing 

Jr^ci/ Kx-r x if , jo J: superoxide dismutase and the pharmaceutical 

t>^li?rfM5) i: i* 5 S^t- which contains it as an active ingredient. 

10 0 0 2] [0002] 



ll£&<D&m [PRIOR ART] 

M^^i^M^s SWR^WL The trial which heightens the effect of a 

b1~f&^-f3u "£"< ^Mf^tiT medicine and reduces a side effect has been 

#TV^5#\ ifi:¥J&JB&*i$&#> performed from old times. 



5/26/2003 



5/32 



(C) DERWENT 



JP9-117279-A 



THOMSON 

— ^ 

DERWENT 



X\/^Z>h<D(D — oh LT YJy However, although it is beginning to apply in 
sftf ]}/<.]}— ^rA(DDS) recent years, there is a drug delivery system 

as&3o DDS^fi, HftSriK (DDS)asone. 

H^-^SglMiyx &<5^<< HIR A medicine is made to move to the site made 
$&\^,-J&W£^W\<n?$Wii;-& J £, necessary during necessary time in DDS as 
^ti^X 9 MJCDM£rit5#>£ selectively as possible. 
#ftftg'JffrB£:fc(ilc^&* This heightens the effect of a medicine, it is the 
<5f£#-"C&<5 0 trial which decreases a systemic side effect 

sharply. 

[0 00 3] [0003] 

DD Sl^i^ktlS^r-v y There is a thing various as a carrier used for 

LXltM*<Db<Oftfo*)* Wtl DDS. 

If V J^y— A £ V t°-y y For example, a liposome and a lipid 
p:x ;7;xT£:^f § i bftX% microsphere can be mentioned. 
-So y^V — Afi, A liposome dissolves the lipid which exists 

1~5IbK, ^Jttfki/fy, 3 naturally, for example, a lecithin, cholesterol, 
l^7=- b — >vt£ }£Jk^sWMWk\Z- etc. in an organic solvent, and water is made to 
Wfr U jfiirfttoai/j; diffuse it in a ultrasonication etc. 

feffc^-fr, ~*U£|£#l$r£l'A& This was made to seal a medicine. 
■&fch<DX&& 0 — Uf 5/ On the other hand, the lipid microsphere 
Ky^^p77i7I1, suspended the soy bean oil in water with the 

^^^iHl:*l:ML lecithin. 
1ti><DT*$>*) s Ws^-ytf^cD A lecithin is shown in the surface. 
Xffii-fc K) % rt^{^H^iS$tA It seals the medicine inside. 

[0 0 0 4] [0004] 

M$)te^.b LX$jM As for the medicine, it seals both inside mainly 

WfcliNHJ: «t Q fascist A&ti according to a physical connection. 

-CV<5 0 y ^Ky — Af3u gc^tt Stability of a liposome is bad and it is required 

/^IKx Sfc y \fy K-^-Y y p that a lipid microsphere should have the 

7. y^Tte, $tA"f"52H4fcj&sj!S fat-soluble medicine which seals, it is necessary 

t^^^^ti, to use manufacturing equipment special 

0±«F»*»3tSSS:ftffii-S moreover. 
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[0 0 0 5] [0005] 

~~ ^ 7—/<~~^r^--y KtV 7 On the other hand, a superoxide dismutase (it is 

J*#—M (£*T\ ^rtb^rSOD hereafter abbreviated as SOD) is distributed 

<tWMEl~<5) fi, Kfe, widely in the living body, such as an animal, a 

¥<D&i$fiUz.l£< ; 7$M plant, and microorganisms, it is known as an 

U iSffi (DKfc'&K enzyme which degrades the superoxide anion 

Stf?Sffi^^i: , fe5^— 3r radical which is the active oxygen which is rich 

df- i/ yr=-jr>v in the reactivity of liberation (free). 

i~%B^t LT^n^^LTV^o In respect of the medicine, it anticipates as the 

H^<Z)®-ei3:, -fr^ri/ various prophylactic agent with respect to the 

K(£ iot^l t^Hr $tt§ffi^ illness caused by the superoxide, therapeutic 

(D^^z.M't^^po^, ffiMM agent (for example, use in the case of the 

($J;Ui\ ^je, damage, myocardial infarction, or organ 

littMy mWMIti transplant accompanied to the side effect of 

f-cfcSPf^^^JMSI^II^m, anticancer drugs, such as damage by 

Sf*)P*, T VVT~?4 inflammation, the arthritis deformans, the 

(DM^M(Dmi¥M, J#M#^ rheumatoid arthritis, and the ultraviolet 

<^ifaffi¥}-F$tel¥yy$-'B, 'L^S irradiation, a premature-infant oxygen 

£%1tnWffi&U<D&<Dtiz%tj: retinopathy, cataract, and an adriamycin, and 

if) ft!£k LTffi#£tiT^5 the blood-flow restart to an ischemia part etc.), 

Ori^&Mt LXfe, 7 7^v etc. (as an anti-inflammable_agent, it is 

->7\ 17|, 411 H (1981 Pharmacia, 17 volumes, and 411 see page 

¥) #H8)„ (1981)) 

[0 0 0 6] [0006] 



[%mtmikh x 5 t-rzm [problem to be solved by the 

M] INVENTION] 

SODSrf^rtg^LfcHih When SOD is intravenously administered, cell 

iaflftiPntt^ffi < > coifo. affinity is low, and the blood half life is made into 

*¥-W8fem*4~6ftb£ti small 4-6 minutes, and SOD is promptly 

TfetK SODlii^*^^ excreted in urine. 

fcWBZfiZo S OD (D\k*P¥ In order to increase the blood half life of SOD, 

'$$M%i%*:£-&Z>it)b\£, SO SOD was modified by the ficoll, 
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D£:7^= — /K tfy^uy polyethyleneglycol, the rat albumin, and the 
ff ]) n — jv s y-y h T/Vzf 5 >\ dextran, and growing large has been tried. 

[0 0 0 7] [0007] 

L^U 7^3-;!/$^^^ However, it is reported to SOD which it modified 

^v-^y 3— /VX*{fe$fc£tl by the ficoll or polyethyleneglycol that there is 

fc S O D tejjLjjjCtt;^ & 5 r £ an antigenicity. 

;&mi#£*iTV^5 0 t> Moreover, reinforcement of the 

7, h y >lz i 6f^f^"C(±, S O anti-inflammatory activity of SOD is accepted in 

D©#iifcEfftB©if afttfsggfc p, the modification by the dextran. 

^6SE0^SrWift!l1"5$b However, the effect which suppresses an 

T&lZWft bti?£)/\ immunogen student is not accepted. 

[0 0 0 8] [0008] 

Q£%%abtiX\<^Z>M*<DfeMS The various modification SOD known 

ODfi, i^Tri^^^tiTV^ conventionally all had problems practically by 

±f2<£>S!&, ifcteEi^^HHt; the above-mentioned reason (or points 

5il&8trtiBSt£^teT&<!f accompanied to macromolecule-ization, such 

(D&X\s^~ftihMffl±PMMfc&> as a fall of tissue endosmosis property) already 

ofco lot, l^TtwDtfiftS reported. 

ODtHMffll-ftiot^^ Therefore, the present condition is that any 

\/^<Dtf$iffiX f hZ> 0 modification SOD does not result in clinical 

application, either. 

[0 0 0 9] [0009] 

— # % #3!f!l!# *b J3\ SOD© On the other hand, the present inventors 

DD S-ffcmoV^Ttftff bfcite considered DDS-ization of SOD. 

^ SODfcffc3 fc ftJflfcNt"0l'' Consequently, the lecithin-izing superoxide 

$-£fc l^i/f dismutase which combined the lecithin with 

* w -^ w -t^rv' KxV XJ*?— SOD by the chemical crossbond was found out 

-tfSrj^ffiUfc (#M¥3- 1 (see Unexamined-Japanese-Patent No. 

6 3 1 0 0W«) o It 3-163100). 

ICSODiLTx ll^joJ;^// Moreover, it found that SOD derived from the 

ifctefEI'p^IBfiLfc, 111 human the 111st position of whose which 
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fi^-fe ]} 5th &%<D S copper and/or zinc configurated is serine is also 

OD3&sa^-e&5r£&jLV^ suitable as this SOD (see 

Lfc (#Hfl¥6 - 5 4 6 8 If Unexamined-Japanese-Patent No. 6-54681). 

[0 0 10] [0010] 



WM%M&:~fZ>tLlb<D^8L] [MEANS TO SOLVE THE PROBLEM] 

ZLtit>$£%<Dh The present inventors examined the 

{3£< JpLft 19 , L^^ISti lecithin-izing superoxide dismutase which can 

7t36^8r#ff mention the effect which was moreover 

>itx—/<—$-%-i/ K"r -Y excellent completely unlike these former. 

Xj^^w- tffdoV^-Of&ftLfcIS Consequently, the lecithin-izing superoxide 

Us TfB#^60^— ^-^f-v^ dismutase using the superoxide dismutase of 

Kx-f 7*J*d?—- &%:Rl\^tc V-y the following specification was found out. 

[0011] [0011] 

C (Di/v^:/ This invention is this specific lecithin-izing 
fb^.— ^-^iy KxV ^> superoxide dismutase and a medicine which 

—if, &<fct^ti£W$ifiSc#£ contains it as an active ingredient. 

"f"5^U"Cfe'2>o Tf£^ [1] The lecithin-izing superoxide dismutase 

"Cit cSti'b Ui/fyft^-^- expressed with following formula (1). 

^-^r 1/ K^V X A ^ — if 0 A-(C(0)-(CH 2 ) n C(O)- B] m ***(1 ) 

A - [ C(0)-(CH 2 ) n C(O)- B ] However, a: The residue of the human-type 

m • • • [ 1 ] superoxide dismutase by which 2-hydroxy 

fctcL>^ ethylthio group was introduced into the 

A : il^fccfcrJV^/U^MIn^gE mercapto group of the cystein of the 111st 

ttfcs 111 $L<Di'X J T<l >(D position which copper and/or zinc configurated, 

tJ^jjr? hSJc 2-t Kb^tv' b: The residue except the hydrogen atom of 

^f/Wi^^A^tifct f the hydroxyl group of the 2-position of the 

ir^ri/ K-rV^i^ lysolecithin which has a hydroxyl group in 

— if cD^iE, 2-position of a glycerol, m : 1 or more integer, 
B : ^ V i? n —/V(D 2 n : two or more integers. 
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m : lSk±<D3m.s 
n : 2£X±<DmL 

[0012] [0012] 

immomMomm] [embodiment of the invention] 

^■$£ty\(D u-^f yfli^w?- ir As for the lecithin-izing superoxide dismutase of 

^rv^ Kx-r XJ^fr—H fi, |£jf5 this invention, an organism inside-of-the-body 

©SOD^IiiWrtM, IB distribution and cell affinity differ from the 

MfPffi^l : L<^^i9 N conventional SOD remarkably, and the thing 

$t#?£tt;^ 90%J^±©fI£>T holding very uniform activity whose residual 

f£ffife%i&WLfci>(Dj)V& activity is 90 % or more is obtained, therefore, 

hti-, ftotSOD W^fflfStt reinforcement of the pharmacological activity of 

omts 9Jfi^tf>i6T> SOD, the fall of a side effect, and promotion of 

ii^^#"C s # 5„ absorption are expectable. 

[0013] [0013] 

^^,^(D\yi/^yit^—^—ir The lecithin-izing superoxide dismutase of this 

Kt A * if fi, ii^r, invention is carried out in this way usually, and 

y y ^yfyroaitftf^i; is obtained. 

1f ^it^iJ^fn -ca^-frfc l^"^^^ Human-type superoxide dismutase by which 

J: tlV^fcfili copper and/or zinc configurated the lecithin 

fp^lfl-fibfc, 111 {icOv/ derivative which combines a cross-linking 

^T'f ^(D^jvio-f M£jc 2 — medicine with the residue of a lysolecithin 

t Kn^v^^/V^^K^^A chemically, and 2-hydroxy ethylthio group was 

stitch hMx—/<—$-3ci/ K introduced into the mercapto group of the 

-rV^^—if (^T\ Cu-Zn cystein of the 111st position (it is called the 

M Cys-111-ME-h-SOD t V» 5 ) following and Cu- Zn type Cys-111-ME-h-SOD) 

1 jli^±|p'o- $ -fr T # ti An one or more connection is carried out. 

<5 0 

[0014] [0014] 
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Btt, TtS5t [2] -zmztiz 

-0-CH(CH 2 OR)[CH 2 OP(0)(0)( 
OCH 2 CH 2 N + (CH 3 ) 3 ] • • • [2] 

1, ^©ftil©^^ 14~22 © 
ffl»JIBI»»JI3ET?&5. Cu-Zn 
M Cys-111-ME-h-SOD K V / V 

-frits ZtitbV y*i/i/^y<Dm 

ctV\ 



B is a residue except the hydrogen atom of the 
hydroxyl group of the 2-position of the 
lysolecithin which has a hydroxyl group in 
2-position of the glycerol expressed with 
following formula (2). 

-0-CH(CH 2 OR)[CH 2 OP(0)(0)(OCH 2 CH 2 N+(C 
H 3 ) 3 ] ***(2) 

In said Formula, R is a fatty-acid residue (acyl 
group). 

The fatty-acid residue of C8-30 
saturated-unsaturation is desirable in particular. 
Especially preferable R is a myristoyl group, the 
palmitoyl group, a stearoyl group, and another 
C14-22 saturated fatty acid residue. 
When there are two or more residues of a 
lysolecithin in Cu-Zn type Cys-111-ME-h-SOD, 
R in the residue of these lysolecithins are may 
be different. 



[0 0 15] 

± SB 5£ C 1 ] * s 

-c(0)-(CH 2 ) n c(0)- mt^mm 
m frit m ©asu, 

HO-C(0)-(CH 2 ) n C(0)-OH T* * 



[0015] 

-C(0)-(CH 2 ) n C(0)- expresses the residue of a 
chemical-crossbond medicine among said 
Formula (1). 

The residues of this chemical-crossbond 
medicine are linear dicarboxylic acid expressed 
with HO-C(0)-(CH 2 ) n C(0)-OH and its 
anhydride, its ester, and a residue except both 
the hydroxyl groups of a chemical-crossbond 
medicine that are made of a reactive derivative 
of those other dicarboxylic acid. 
Hereafter, this residue is called chemical 
crossbond. 
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[0016] [0016] 

££Hfc;^ftjfl6a»ttte % ±12 U V This chemical crossbond is connected by the 
^->f^i^^f;^t* above-mentioned lysolecithin residue and the 
^U^5 0 fb^lf ester bond. 

fr> ft © fdl , Cu-Zn S Moreover, other end of a chemical crossbond, It 
Cys-111-ME-SOD <DT^/mt is thought that it couples directly by an amino 
7 5 Kfp^&^fc J; (9 EScIh-h group, an amide bond, etc. of Cu- Zn type 
LXh^% t^Z-htl& 0 r<7)5£ Cys-111-ME-SOD. 
{c3oi/^T^ n 2 W±c7)Sli£:~C In this equation, n is two or more integers. 

-(CH 2 ) n - teitsKTA'dr \/ - (CH 2 ) n - expresses a linear alkylene group, the 
^S^t U n ^ 2 ~10 © linear alkylene group of 2-10 has in particular 
l«7/^^yS^gjt desirablen. 
v\ 

[0017] [0017] 
±125$ [1] -CS^tiS Lecithin-izing Cu- Zn type Cys-111-ME-h-SOD 

^ -ft; Cu-Zn M expressed with said Formula (1), for example, it 

Cys-111-ME-h-SOD fi, Mx.lt manufactures by Cu- Zn type recombinant 
Cu-Zn Mll^x h-SOD t it h-SOD and the lysolecithin derivative of 

[3] <DV ^/V'y^-vmMWh Formula (3). 
K J: ' •? £ ti 5 o Z-C(0)-(CH 2 ) n C(0)-B***(3) 
Z-C(0)-(CH 2 ) n C(0)-B • • • [ 3 ] In the above formula, B and n are the same as 
±i!25£ l: k B, nfiifc [1] cd that of the case of Formula (1). 
Wi y abWl$k'Vh%o it [3] >=p In Formula (3), Z expresses the group excluding 
ZfizkH^ ^/cfiStt^^x the carbonyl group from the hydroxyl group or 
/i^ffM-f-SS;/^ t> the group which forms an activated ester. 

SSrl&l ^cS£r^-f 0 Mx.fi, For example, it is a group except the hydrogen 
p-^fP7i/^;K 3,5- h atom of the hydroxyl group of 
1)^07!;^ ^>-^;7 hydroxyl-containing compounds, such as p- 
;vtn7i;^K nitrophenol, the 3,5- trichlorophenol, a 

u7x.j—/v s N-t Kndf-^^. pentafluoro phenol, a 2, 4 dinitrophenol, N- 
? i/y^i % Y\ N-fc Kn ^ hydroxysuccinimide, N- hydroxy piperidine, a N- 
^y^/^s N-k Kd^v'-S- J hydroxy- 5-norbornene -2,3- dicarboxylic acid 
/P/jfA^^-2,3- i?jj/istfyWi imide, 8-hydroxyquinoline, and 2-hydroxy 
<< 5 K\ >\ pyridine. 

2-t Kp *ri/t° y if ©7k The well-known method can be used about the 
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Wl£s-£G{k&Vs<DfrWl&<Dfc% synthesis method of an activated-ester object 

J^i^l&Wcg-^foSo ?gf£^ ("foundation of peptide synthesis and 

^7 i /H^cD-^'^^fe}c:ov^Tfi^ experiment" Izumiya, and others, (1985) 

fc^feSrffi^SrtflS-CtS Maruzen Co., Ltd. issue, reference). 

tmmi (1985)^# w) mn, 

[0 0 18] [0018] 

^ [3] "CS^ixsy/uvf As the joint method of of the lysolecithin 

^Ilf i Cu-Zn M derivative and Cu- Zn type Cys-1 11 -ME-h-SOD 

Cys-111-ME-h-SOD b<Dlffr&% which are expressed with Formula (3), the 

ifefc LTti, Mifii^T© © following are mentioned, for example. 

&2fclfbtiZ>o- 5S: [ 3 ] ic&i^ When Z is a hydroxyl group in Formula (3), it is 

X Z &-fc&£k<D$k&tt.ii 'J carried out by the carbodiimide method. 

4 5 KjfefCi flfTfrftSo As carbodiimide, diethyl carbodiimide, 

5 KHi: ITIi, v^f- diisopropyl carbodiimide, a 

/l^/l/tfiV 5: K, ^y^o dicyclohexylcarbodiimide, 1-ethyl- 

5 K\ p 3-(3-dimethylamino propyl) carbodiimide, etc. 

^^vvl^/l^i/vf $ K, 1-^ are mentioned. 

f/^-fa-^yf/VT^y/p For example, the aqueous solution of the 

£71") jj/istf&yf 5 KJ&iT*s#6 compound of 1 to 10-wt% (3) is prepared to 

ff^tiSo fc<txji\ 1~ pH4-6 with the hydrochloric acid, 1-ethyl- 

10wt%(D [3] <D it^tyt) <D?KM 3-(3-dimethylamino propyl) carbodiimide is 

f$£i£@|-epH4~6 icHMU added at room temperature or 0 

^fi^ felt 0 VX 1-cr.^/v degrees-Celsius, and pH is again prepared to 

-3-(3-^ tf-iVT % J -f p fcVV) 4-6. 

jj/HR*M 5 K£JPx.,ff$?pH SOD is added, and at room temperature or 0 

&r 4 ~ 6 t WfJ-f 5 o S O D degrees-Celsius, pH is maintained to 4-6 for 1 

AH&^SSfcfi 0 "CT* 1 l$|HJ hour, and, after that, it stirs for 5 to 20 hours, 

pH £r 4 ~ 6 LZOflk 5 lecithin-izing Cu- Zn type Cys-1 11 -ME-h-SOD is 

~20 0#r*1»U l^v-^Wk obtained. 
Cu-Zn M Cys-1 11 -ME-h-SOD £ 

[0 0 19] [0019] 
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z£.[3] fc*5V»TZi&SfiH4:n;* When Z, in Formula (3), expresses the group 

7V^£7F^c-t"'5X/^k;#/vtf;= excluding the carbonyl group from the group 

^3££l&V N ;fc3££^"^=N3: % which forms an activated ester, direct coupling 

Cu-Zn MCys-111-ME-h-SOD t can be carried out to Cu- Zn type 

£ ktfV% 5 0 Cys-111-ME-h-SOD. 

JxJSfi, tyW£~f~ h }) J*^ y Reaction is performed by mixing a lecithin 

J'lW-MJpA, V>Wtjiy$ derivative and Cu- Zn type Cys-1 11 -ME-h-SOD 

Hi&M-t Y ]) $ J*t£ i?<D%a in the aqueous solution of salts, such as sodium 

(07kmm^-VU-y=f-ym^t borate, sodium phosphate, potassium 

Cu-Zn m Cys-1 11 -ME-h-SOD £ phosphate, and a sodium bicarbonate. 

<5 0 

[0 0 2 0] [0020] 

j&I*{£ffrCT\ N,N-vMfvV/ft As required, organic solvents, such as a N, N 

/VAT^ K> N-^fvufo y k dimethylformamide, N- methyl pyrrolidone, a N, 

^N,N-^WtF7? F\ N- dimethylacetamide, a sulfolane, dimethyl 

■X/Vzfty^ ^^^/V^/W^df sulfoxide, acetone, a 1,4- dioxane, and 

*s h\ Tir h >\ methanol, can be added. 

^ * * y — ifo^rtljgjSE -20-50 degrees-Celsius of reaction temperature 

&Mx.X *3 < £ £ 5 D s is desirable, and its 0-20 degrees-Celsius is still 

IfcUmt* -20~50°C^^ft t more desirable. 

<^ 0~20°C^5(c^f^ LV\ Although the reaction time changes with 

]xJWRtlfci|xJ£ifii£ N M^-^fe reaction temperature and mixed method, it is 

lc «fc ■? S & 5 ^i§;t 2 ~24 H# normal 2 to 24 hours. 

[0 0 2 1] [0021] 

3£ [ 3 ] -e^ $ ft 5 l^i/^^fl 0.2-8 molar quantity is suitable for the charged 

^ ffc CO tt iA S N Cu-Zn amount of the lecithin derivative expressed with 

Cys-111-ME-h-SOD ©7 5 / £ Formula (3) to the amino group of Cu- Zn type 

{c*f LT 0.2 ~ 8 */H:^Sjg^ Cys-1 11 -ME-h-SOD. 

"tr$3 5o i^ttji^-tt:^ £ot The number of molecules of the lecithin 

Cu-Zn m Cys-1 11 -ME-h-SOD K derivative (Formula (3)) combined with Cu- Zn 

^$t5i^'>fvf|* (*5 type Cys-111-ME-h-SOD by this preparation 

[ 3 ]) ©^H-SfcSrJHH-s - * ratio can be adjusted. 
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[0 0 2 2] [0022] 

n© «t 5 fcLT#fe^feSJ£fK Thus, in the obtained reaction mixture, 

Id |j: U i/f yfb Cu-Zn M lecithin-izing Cu- Zn type Cys-111-ME-h-SOD, 

Cys-111-ME-h-SOD b^fclfc unreacted Cu- Zn type Cys-ME-r-h-SOD, and a 

Cu-Zn §y unreacted lecithin derivative coexist. 

Cys-111-ME-r-h-SOD , $5&Xf However, desired lecithin-izing Cu- Zn type 

*JxJ£l/^^M#fr^*#"-f Cys-111-ME-h-SOD can be obtained by 

RJfcW%^/\'W.M$o£ZP attaching a reaction mixture to a gel filtration 

4 jfy^&f) 7A^ct7^7 and ion-exchange column chromatography. 

7 ■<( —\z.ftir Z> Z.b\z.£V) pJfM Moreover, lecithin-izing Cu- Zn type 

(D U iy y {t Cu-Zn M Cys-111-ME-h-SOD obtained by doing in this 

Cys-111-ME-h-SOD t way is a blend, although various number of 

# S "C#<5 0 ^fc, i©J;5luL lecithin derivatives connected together and 

T#£>ttfc Vy^-yit Cu-Zn were obtained by normal Cu- Zn type 

M Cys-1 11 -ME-h-SOD \t s Mft Cys-111-ME-h-SOD. 
Cu-Zn m Cys-1 1 1 -ME-h-SOD \Z 

[0 0 2 3] [0023] 

^$))f$ftik-a$J b LT Cu-Zn When asking for lecithin-izing Cu- Zn type 

m Cys-1 11 -ME-h-SOD fcjfiNH" Cys-1 11 -ME-h-SOD to which the number of 

5 ^y^yW^fc^ftJ-^tfrg) molecules of the lecithin derivative connected 
— Id ft 5 J; 5 ft W^ffls with Cu- Zn type Cys-1 11 -ME-h-SOD as an 
Cu-Zn M Cys-1 1 1 -ME-h-SOD active-ingredient compound becomes uniform, 
PJtM.^ti&M-n^X Wl%&<Djj lecithin-izing Cu- Zn type Cys-1 11 -ME-h-SOD 

J; V) %<btlZ> Ui^f-^it which the lecithin derivative of a desired 

Cu-Zn M Cys-1 11 -ME-h-SOD &r number connected can be obtained by 

MS-^VMtii, ^f^-y^^^y attaching further lecithin-izing Cu- Zn type 

Ktxi-? h?77j-fj;b°<DM Cys-1 11 -ME-h-SOD obtained by the 

fNc#1"5 £ £ CU: *9 WrM<D%t above-mentioned method to operation of a gel 

(D^i/^ls'WIWft.tfffi'&Ltc v filtration, ion-exchange column 

^> ^ > it Cu-Zn M chromatography, etc. 
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Cys-111-ME-h-S0D £#5 r t In particular the lecithin connection number per 

tf* rT £B *C & S o Cu-Zn §y Cu- Zn type Cys-111-ME-h-SOD 1 molecule (m 

Cys-111-ME-h-SOD 1 ^T-fofc in Formula (1)) is not limited. 

^©kv'fyMt (s£ [1] However, 1-16 is desirable and in particular 

{C*3#5 m ) tt, #tc|5|££ 1-10 is desirable. 
ti5t><7)W&V^\ 1 —16 ^ 

10 0 2 4] [0024] 

5$ [ 3 ] <Dfc&m<DWk1ofe t It is obtained by the method of making the acid 

LTf3^ Tf25^ [4] "C^^ti anhydride expressed with following formula (4) 

S^^Tkti^ H-B"e^$ti 5 react to the lysolecithin expressed with H-B as a 

r/i/i/f manufacturing method of the compound of 

£fcfi, Tf2^ [5] "CIS Formula (3), or the method of making the 

SftSS^fc/l/jJ?^^— 73: dicarboxylic acid half ester anhydride 

* T /V^Tfc* £ H- B $ ft expressed with following formula (5) react to the 

tcHi^ £ 5 # lysolecithin expressed with H-B. 

feidi^f^tlSo (-C(0)-(CH 2 ) n C(0)-]=0 

[ -C(0)-(CH 2 ) n C(0)-]=0 ***(4) 

• • • [4] (Z'-0-C(O)-(CH 2 )nC(O)-] 2 =O 

[ Z'-0-C(0)-(CH 2 ) n C(0)-] 2 =0 ***(5) 

• • • [ 5 3 n T? B , n (i B and n are the same as that of the case of 

5£ [1] ©SteilWeabSo Formula (1) here. 

Z'fi^7/V/J?dr ^S©ftll, Z' expresses the protecting group of a carboxyl 

f:ix.li,'7;v^S, ^ h^c group, for example, an alkyl group, a 

i/^ f <<yi?/i>g;^ y^. methoxymethyl- group, a benzyl group, a 

tv'/vSv t-^f/Vi/^f/i/V phenacyl group, t- butyl dimethyl-silyl group, a 

y /vi, h y ^^-/v^ y A-3£, triethyl silyl group, a trimethyl-silyl group, etc. 
h y 
■to 



[0 0 2 5] [0025] 

-ft^H^TkiJ-^— y^^f Reaction which manufactures the compound of 

/i^7k#i£ffl^T5£ [3] (D{t Formula (3) using these acid anhydrides or a 

^^£Mit"?"6&JS(3: % i§f1§ half ester anhydride is performed in a normal 
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M^X^7t>fis j&UfcJ; 9 solvent, it carries out by coexisting an organic 

^S^^^-tirTfrpa SiS^ base if necessary. 

^LTfi, tctx.(f^ fun As a reaction solvent, halogenated 

/ft /v A ft if (7)/n p ffyikfcikfc hydrocarbons, such as chloroform, are used, for 



iff^^V^tl, ^W&Mib LT example, as an organic base, a pyridine, a 

fi> tz.tx.\f^ fy-^y, t"^ piperidine, a triethylamine, 4-dimethylamino 

y h y ^f^7 5 4- pyridine, 4-piperidino pyridine, etc. are used, for 

V* fv^T ^/t°y^ 4-t° example. 

•^y .try ^y&if^ffiv^ For reaction temperature, 20-80 

tt5o SlStfiSfi 20~80°C;3W degrees-Celsius is preferably. 

£ L < 40~60°C^ £ b 40-60 degrees-Celsius is further desirable. 

LV\ JxJ^BfPeSlfiil^' 2 ~24 H^f The reaction time is normal 2 to 24 hours. 

[0 0 2 6] [0026] 

i£ [ 5 ] ©M^^&i: LTW\ As a manufacturing method of Formula (5), it is 

y^1~3#/l-tfiVg^— 7x7 obtained by mixing said carboxylic acid half 

7V^£"<^if>\ h/vo:^, $ ester to carry out with carbodiimide in solvent, 

ppjJWTa, > ? ^pp^^^ > such as benzene, toluene, chloroform, a 

f Ko7?y, ft ¥<DW dichloromethane, and tetrahydrofuran. 

I^t*/^^ 5 KtiS^S As carbodiimide, diethyl carbodiimide, 
■tirS i £ «£ <0 #£>ti5 0 77 diisopropyl carbodiimide, a 

atfiM 5 K£ X^Xft^lt bk.lt* dicyclohexylcarbodiimide, 1-ethyl- 

v ? if/v*/i'*'v ; /f 5: h\ 3-(3-dimethylamino propyl) carbodiimide, etc. 

y/ntW^^^K, are used, for example, 

i/^ p i//v% ;i>jfci?y( % The range from -20 degrees-Celsius to solvent 

h\ 1-^^-/^-3-(3-P^ "f-jiVT % reflux temperature can be used for reaction 

/7°nt» XvV/tfvvf 5 K& temperature. 

^ s ffiV^P)tb5 0 KJCSSUSfi, Preferably, the temperature about room 

-20 X,frhW&&WM8£& X°<D temperature is used from 0 degrees-Celsius. 

[0 0 2 7] [0027] 

Tfffi V> 6. Cu-Zn M Cu- Zn type Cys-111-ME-h-SOD used by this 
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Cys-111-ME-h-S0D \$ s tcbx. invention is obtained by making for example, a 

tft hi^w^t^r-yKrV human-type superoxide dismutase and a 

jxa^—- ££hf* (2-t bis( 2-hydroxyethyl disulfide react (see 
is^jv) ^x;V7^ Ybtefx. Unexamined-Japanese-Patent No. 6-199895). 

J&&-tir<5 b oT#btl<5 A human-type superoxide dismutase has the 

(#P?S¥ 6—199895 substantially same amino acid sequence as the 

Do t hM^.— Kr natural-type human SOD. 

-Y tf(i, ^iSt h S For example, it can obtain by the method of a 

OD bMK±.fp]~ <DT $ 7 SHE publication in Unexamined-Japanese-Patent 

?IJ £#1*5 fc£;L No. 61-111690 etc. 

«\ #HBg 61—111690 #^fS Or it can also obtain as a commercial article. 

[0 0 2 8] [0028] 

*IPJf-:fctf-5i^J<Z)^l^ b As a form of the formulation in this invention, an 

Ttt, ftlt^Js W.mm%M, B injection, a transrectal agent, a per-nasal 

AM^Jft htlZv ft absorber, etc. are mentioned, 

tt^ijfi, fc <b ^ff^^^U^^^- An injection dissolves for example, this active 

ffl&fik ^<MM, pH MlfcMs £ ingredient in the water for injection dissolved in 

feWffl b MM^&ffi LfcftttJE a buffer, the isotonic medicine, the pH regulator, 

MMM^M^L, if7Y/^ the stabilizer, and the suitable quantity, it is 

£rj§ VXMMitLtzhiD^Ty prepared by dispensing in an ampoule that 

■?Mz.fti&.irZ)-t)\ T/HIS which sterilized through the sterilization filter, or 

f£#ft LXWW&]®iirZ> ZL b \z. dispensing and freeze-drying to a vial container. 

[0 0 2 9] [0029] 

af- In particular the dosage with respect to the 

^rv' Kx-r XJ*&—' &<Dt Mc human of the lecithin-izing superoxide 

5£x-5-Afi> dismutase of this invention is not limited. 

5 tOXn^^K #?J 0.0001~ However, about 0.0001 - 100 mg /human grade 

100mg /AM^jIST*&9, is suitable. 

#£#J 0.001 ~10mg/ A*SJt About 0.001 - 10 mg / human grade is desirable 
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ftftt. LV\ 1mg it 3000 in particular. 

^-~y h (U) ictS^i"-5o W In addition, 1 mg is corresponded to 3000 units 

Tfc*mmzMcfcmmm-fz> (U). 

^^Kfi^tib^JS^illdPS This invention is demonstrated concretely 
btl/Sfctfrmfcl^ below. 

However, this invention is not restricted to these 
Examples. 

[00 3 0] [0030] 



[MMM] [EXAMPLES] 

(■nl&M 1 ) (Synthesis example 1 ) 

9-^<y -ytvir^c v- # Tjf ^ jv A synthesis of a 9-benzyloxycarbonyl -1- 

-1- y-J-y nonoic-acid anhydride 

i>/Vjr*i/% ;Vy$=./V 15g (51 mmol) of 9-benzyloxycarbonyl -1- 

-1- y y- y H 15g(51 mmol) nonoic acids is dissolved in benzene 50 ml, and 

^y-tf 1/ 50ml i^$?£*0°C it cools to 0 degrees-Celsius, dCC(1,3- 

lc?fr£PL, DCC (1,3-^yy dicyclohexylcarbodiimide)5.8g (28 mmol) was 

n -^^r Z/ jvii jvM i?4 5 K) added, and it stired at room temperature for 15 

5.8g(28mmol)^^P^, hours. 

15B#WJfc#L;/t, Wt>£i?7 An insoluble matter is filtered by cerite, it 

-i h"ClMlU l$J±}i$il>"C evaporates, the title compound was obtained. 

[0 0 3 1] [0031] 

(■^•jjfe^ij 2 ) (Synthesis example 2) 

2-(9-^<^v ; 7i'^-^-S/^;yv^^ A synthesis of 2-(9-benzyloxycarbonyl 

J^J-f J 4 /V) !J /Vv'fy© nonanoyl) lysolecithin 

'nfi£ 2-position of a glycerol adds DMP(N, N- 

±u—/v<d 2\iL&7kWi^ dimethylamino pyridine) 2.16g (17.7 mmol) and 

h 5 y V f- y 3 g 10.0g (17.7 mmol) of 9-benzyloxycarbonyl -1^ 

(5.9mmol) coy n n^A- fc° nonoic-acid anhydrides to lysolecithin 3g (5.9 

y > ? y(80ml/20ml) BMWHz. mmol) chloroform-pyridine (80 ml / 20 ml) 

DMP(N,N- is* fvVT ^ /t° suspension which is a hydroxyl group, it stired 

y e^y) 2.16 g (17.7mmol) , at 60 degrees-Celsius for 15 hours. 
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-JA^ir^r is ji >vi$ After that, a reaction mixture is evaporated, to 

-1- / ~t yMM7k$) 10.0 g the residue was added 

(17.7mmol)?r^Px:, 60°CT 15 chloroform:methanol:water =4:5:1(10 ml) and 

mmmWLti 0 BLJtm dissolved. 

£^J±ift#fL, JMMz.? wfc It let it pass to the ion exchange column 

/VA: 7^:7k=4 : 5 : (Dowex50 W-X8) which equilibrated with this 

1 (10ml) IW| liquid. 

(Dowex 50W-X8) (CiiL 

[0 0 3 2] [0032] 

TLClzXty @ ftm A target compound is fractionated by TLC, after 

L N M%$ : &M}±'$kWiLtil£^ B, evaporating a solvent, a silica-gel column 

«fc 19 , purifies a residue, 3.91g (5.0 mmol, 85 %) of 

^tML> H IE 4 1 3.91 g title compounds was obtained. 

(5.0mmol , 85%) £#fc 0 1 H-NMR(CDCI 3 ) 

1 H-NMR (CDCI3) 0.84(t,3H),1.20(brs),1.50-1.70(brs,6H),2.20-2.4 

0.84(t,3H),1.20(brs),1.50-1.70( 0(brs,6H),3.38(s,9H),3.80-4.00(m,4H),4.20-4.4 

brs,6H),2.20-2.40(brs,6H),3.38( 0(m,4H),5.10(s,2H),5.20(m,1H),7.30(m,5H). 
s,9H),3.80-4.00(m,4H),4.20-4.4 
0(m > 4H),5.10(s,2H),5.20(m,1H) 
,7.30(m,5H). 

[0 0 3 3] [0033] 

(-a-f&ffl 3 ) (Synthesis example 3) 

2-(9- t K n *y%/Vi$^/VJ A synthesis of 2-(9-hydroxy carbonyl nonanoyl) 

~r/y/V) y y*i/i/fy©^ lysolecithin 

-o-^c#"!l2-e#ttife 2-(9- 2-(9-benzyloxycarbonyl nonanoyl) lysolecithin 
^t^i/^/V*^^; 3.91g (5.00 mmol) obtained by the synthesis 

jv ) ]) y u *y y 3.91 g example 2 is dissolved in methanol- water (225 

(5.00mmol) £ J ? J -/V-tR ml / 25 ml). 

(225ml/25ml) WSfi?**, 7k 3.0g of palladium hydroxides was added. 

Bt-ftV^ v^-A 3.0 g ^rjJPx: It stired at one barometric pressure and room 

fc 0 ftMW&flk 15 B#|KJ l ^JEE, temperature after hydrogen displacement for 15 

£m-Cj£#Lfc 0 h-C* hours. 
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iib^JEEitlSLTUI, ^li^ri/ After filtering and evaporating by cerite, a 

]) ij ffA>% 7^<t K) ¥f §H Lt, residue is purified from a silica-gel column, the 

Mtafb-^fe 2.37 (3.41 mmoU title compound 2.37 (3.41 mmol, 61 %) was 

61%) £#fc 0 obtained. 



10 0 3 4] [0034] 

(■affcM 4 ) (Synthesis example 4) 

2-(9- t Kti^r /W A synthesis of the activated-ester object of 

y y^->^^(75?g-t4 2-(9-hydroxy carbonyl nonanoyl) lysolecithin 

x^f^f©^ 2.0g (2.98 mmol) of carboxylic acid obtained by 

^•^^(iS^ltbtLfc^^^V^ the synthesis example 3 is dissolved in 

2.0 g(2.98mmol ) Stv^pp dichloromethane 50 ml, and it cools to 0 

y 9 V 50ml \zM-Wr^X OV degrees-Celsius, n-hydroxysuccinimide 343 mg 

U N-tFo^^-> (2.98 mmol) and tetrazole 209 mg (2.98 mmol) 

W 5; K 343mg(2.98mmol) , were added by this order. 

*r V y y ' — Next, DDC769 mg (3.73 mmol) was dissolved in 

209mg(2.98mmol) £^©Ji!f-e dichloromethane 8 ml. 

M x. tc 0 7k \c D D C This solution is added dropwise slowly, it stired 

769mg(3.73mmol) I'^nn at room temperature for 15 hours, 

y ^8 ml KfeM Lfc 0 Z.(DB An insoluble matter is filtered by cerite, the 

W-^ty-o < 9 ISTL> "MM.~Q 15 dichloromethane solution of an activated-ester 

H#IS18fc#Lfco object was obtained. 

10 0 3 5] [0035] 

(^$c#!l 5 ) (Synthesis example 5) 

11- ^l/is/vir^i/J]}^—^ A synthesis of a 11-benzyloxycarbonyl -1- 

-1- ^^tsvWBWk^fa undecanoic-acid anhydride 

-n 1$M 1 iHMUM 11- ^i/vvv It compounded from the 11-benzyloxycarbonyl 

v^/V/tf~/v-1- yvfjj -1- undecanoic acid like the synthesis example 

>^J: <9^j5jcLfc 0 1. 

10 0 3 6] [0036] 

(-o-^c^J 6 ) (Synthesis example 6) 
2-(11-^<y V>vjr*;*/13 A synthesis of 2-(11-benzyloxycarbonyl 
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;V r> % J 4 M JJyV^f undecanoyl) lysolecithin 

XD-^jfo It compounded from the acid anhydride 

WJ2 kWlUl^fftmsX^ obtained by the synthesis example 5 like the 

btitcMM^X 5 Ltc 0 synthesis example 2. 

[0 0 3 7] [0037] 

(^$c#!I 7 ) (Synthesis example 7) 
2-(11-h Kn^ri/^7;V/K— A synthesis of 2-(11-hydroxy carbonyl 

>"r# / >f /V) y Wi/^y(T> undecanoyl) lysolecithin 

fiSc It compounded from the benzyl ester obtained 

-a J$#iJ 3 t 6 ~C# by the synthesis example 6 like the synthesis 

bti±-<y"y/\y^^TM^X <9 example 3. 



[0 0 3 8] [0038] 

(£-$09 8 ) (Synthesis example 8) 

2-(11-t: Kn^r5^*/V5j?^/>l> A synthesis of the activated-ester object of 

^f* / y /l/i/fy© 2-(11-hydroxy carbonyl undecanoyl) lysolecithin 

fi§tt^^^/W$^-"n $c It compounded from carboxylic acid obtained by 

£fifc#l4 £^ttl^J$$|7^1# the synthesis example 7 like the synthesis 

hthtc^/^^ym^ «9^^L examples 

[0 0 3 9] [0039] 

(MM9) (Synthesis example 9) 
6-^>^ v^/v^^r n >^7/V4< — A synthesis of a 6-benzyloxycarbonyl -1- 

-1- ^*y-yMMfc$><D&f$ l hexane acid anhydride 

c^Sc^J 1 t [Wl^^e-^^v//^^" It compounded from 6-benzyloxycarbonyl -1- 

-^ri/jd/v^^/VA- ^^r^yW hexanoic acid like the synthesis example 1. 

[0 0 4 0] [0040] 

1 0 ) (Synthesis example 10) 

2-(6- ^yi/jvir^ri/ji /v^^ A synthesis of 2-(6- benzyloxycarbonyl 

/WN-^rfV /]/) y Uv^;/ hexanoyl) lysolecithin 

©-n$c It compounded from the acid anhydride 
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&f$.M2 t iRHUfc-g-jsfcfll 9 "C# obtained by the synthesis example 9 like the 
htitcmM?^ X <9 LtZo synthesis example 2. 



[0 04 1] 

i&f&m 1 1 ) 

2-(6- t Kp v-^/VxJf^ /I^n. 

3 1 mm^jtim i o -c 



[0041] 

(Synthesis example 11) 

A synthesis of 2-(6-hydroxy carbonyl hexanoyl) 
lysolecithin 

It compounded from the benzyl ester obtained 
by the synthesis example 10 like the synthesis 
example 3. 



[0 0 4 2] 

(&m\i 2) 

2-(6- t Kn**>*^=^ 



1t 0 



[0042] 

(Synthesis example 12) 

A synthesis of the activated-ester object of 
2-(6-hydroxy carbonyl hexanoyl) lysolecithin 
It compounded from carboxylic acid obtained by 
the synthesis example 11 like the synthesis 
example 4. 
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1 3 ) (Synthesis example 1 3) 

2-(4- t Ko^v'*;^^ A synthesis of 2-(4-hydroxy carbonyl butyroyl) 

f- n 4 >v) V -S V i/=?y<D&$L lysolecithin 

-n-^cf^J 3 t W\Wt^M^^^^ It compounded from the glutaric acid anhydride 

rnXV tfc 0 fflRttO D S like the synthesis example 3. 

(t^!?T^7y) %3ltM The column filled with ODS (octadecyl silane) 

L-tcrt 7J\\Z.£Y) fro tc 0 performed purification. 

1 H-NMR (CDCI 3 ) 1 H-NMR(CDCI 3 ) 

0.84(t,3H), 1 .20(brs),1 .52-1 .60( 0.84(t,3H), 1 .20(brs),1 .52-1 .60(brs,2H),1 .80-1 .9 

brs,2H),1 .80-1 .95(m,2H),2.20-2 5(m,2H) > 2.20-2.40(m,6H),3.35(s,9H),3.780(m I 4 

.40(m,6H),3.35(s,9H),3.780(m, H),3.90-4.35(m,4H),5.20(m,1 H). 
4H) 1 3.90-4.35(m,4H),5.20(m, 1 
H). 
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1 4 ) (Synthesis example 14) 

2-(4- t Kn ^rv-^/V/K^/v^ A synthesis of the activated-ester object of 

=f-uj ;v) U V V i/^-XDW;^ 2-(4-hydroxy carbonyl butyroyl) lysolecithin 

^^x/HfcGO-o-^c It compounded from carboxylic acid obtained by 

t^im^f^m 1 3X the synthesis example 13 like the synthesis 

fabftitlJA>tfyWt£ O-^fifeL example4. 
tz 0 



[0 0 4 5] [0045] 

[HWJ] (Example) 

±B^MX^m^tcih^^ Lecithin-izing Cu- Zn type Cys-111-ME-h-SOD 

^\^XV-y=f-i/\\^ Cu-Zn M was manufactured using the method of 

Cys-111-ME-h-SOD £TfE<£>A following A-C using the compound 

-~C(Djjfe$:B\<^'X$lTs.L-tc 0 manufactured by the above-mentioned 

M£A : S'l4^x-r/U^$c>v ; synthesis example. 

V p u ^ ^ ^£r©* U 50mM Method A: Distiling the dichloromethane of an 

^MUr^pHS.S) Kt%ML activated-ester solution, the Cu- Zn type 

tc Cu-Zn M Cys-111-ME-h-SOD solution which dissolved in 

Cys-111-ME-h-SOD WM^'Mn 50-mM boric-acid buffer (pH8.5) is added, it is 0 

U OW 1 0#Pb1 n Hf-^fi"? degrees-Celsius and is 1 hour, furthermore, it is 

2 B$Fh1IxJ& £ -fr -5 o KJSiK £rif made to react at room temperature for 2 hours, 

ii L , -fe7r^y/^S-300 A reaction mixture is filtered, sephacryl S-300 

(7 t ^-^'yf%M) ^rtl'ffci: (product made from Pharmacia K.K.) is 

Lfc^VMlfi®;*? vM^.H\^ s f£ attached in the gel-filtration column made into 

m—com^MxmiH the carrier, it elutes with the buffer of the same 

t^c #C^-e, I/i/^yfa as reaction buffer. 

Cu-ZnMCys-111-ME-h-SOD^ Subsequently, lecithin-izing Cu- Zn type 

liiftm&Mtf), mW-MM^kV Cys-111-ME-h-SOD elution fractions are 

W^~t^) 0 collected, and it concentrates with an 

ultrafiltration. 



[0 0 4 6] [0046] 

*"&B : Method B: Distiling the dichloromethane of an 

^ n n ^ $ DMF activated-ester solution, it was made to dissolve 

^mM&ittio r;ft£50mM* in DMF. 
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!>Bft8Nffffi(pH8.5) fcSfcbgU This is added to 50-mM boric-acid buffer 

^W%*mWikW\-WffiW.\^ (pH8.5), it is added dropwise at the Cu- Zn type 

tfLTOtKiftiPLfc Cu-Zn Cys-1 11 -ME-h-SOD solution which dissolved 

K Cys-1 11 -ME-h-SOD $§$E£$R the insoluble matter in the same buffer after 

T i~ 3 o " CO H# , Cu-Zn M filtration, and was cooled to 0 degrees-Celsius. 

Cys-111-ME-h-SOD MtDM At this point, DMF is added to the Cu- Zn type 

F£ 50%MtlX&< 0 0°Ct Cys-111-ME-h-SOD solution 50%. 

15 l$|BHJK#& % t fflmiz. It purifies like Method After 15-hour stirring at 0 

ftiS-i - ^ degrees-Celsius. 

[0 0 4 7] [0047] 

#}feC : 50mM ftVWt&W&l 20% of DMF is added to the Cu- Zn type 

(pH8.5) Cu-Zn M Cys-111-ME-h-SOD solution which dissolved in 

Cys-111-ME-h-SOD ftff Jc, C:50 mM boric-acid buffer (pH8.5) of method, 

20%©DMFSrJq^ 0°C(c^ and it cools to 0 degrees-Celsius, the DMF 

iPL, JvfeB b^W.KMML-fz- solution of an activated ester prepared like 

fgf£^*T/l'<DDMF$^3ri# Method B is added dropwise slowly, 

o < «3 t ; MTi~Z> 0 0 W 15 It purifies like Method After 15-hour stirring at 0 

mmmrm, ^mAtmm^m degrees-Celsius. 

[0 0 4 8] [0048] 

(MMMl) (Example 1) 

Cu-Zn M Cys-1 11 -ME-h-SOD 1 A synthesis of lecithin-izing Cu- Zn type 

3Hr&fc?) Vi/3->n^fo&¥ Cys-1 11 -ME-h-SOD which an average of two 

i% 2 fH |§ L tc V is <f- 1/ it lecithin derivatives connected per Cu- Zn type 

Cu-Zn MCys-1 11 -ME-h-SOD CD Cys-1 11 -ME-h-SOD 1 molecule 

-n$c Cu- Zn type Cys-1 11-ME-h-SOD dissolved in 

50mM * ^flfffl£(pH8.5) \z 50-mM boric-acid buffer (pH8.5) and the 

f§ ffl £ -S" tz. Cu-Zn M activated ester compounded by the 0.4-times 

Cys-1 11 -ME-h-SOD Cu-Zn mole amount synthesis example 4 to all the 

MCys-111-ME-h-SODO£T 5 amino groups of Cu- Zn type 

/&i£ttLX0A {%^^A(D-£ Cys-1 11 -ME-h-SOD were made to react 

tfiffl 4 -C&tfL Lfc&f£« T/V according to Method A. 

t ^^jfeAic^oTJxJS £ it The gel filtration and the ion exchange 

fz. 0 RJt^M^^fj^MMs -i ?f chromatography purified the reaction solution. 
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h ^77xf- J: As for protein concentration, lowry method 

•9HMLfc 0 *>^*flf}ft£& (Lowry, O.H. et al., (1951JJ.Biol.Chem., 

ci — V — (Lowry , O.H.£>> 193,265), as for the residual amino group of Cu- 

(1951) J. Biol. Chem., 193, Zn type Cys-111-ME-h-SOD, tNBSmethod (16 a 



Cys-111-ME-h-SOD (D&fcT ? Goodwin, J.F. etal., (1970)Clin.Chem., 24), and 

yS$:TNBSS (hy^hn it found for the connection number of the 

^^ifVx/v^^^^- b y ^ A lecithin derivative per Cu- Zn type 

Goodwin, J.F. (1970) Cys-111-ME-h-SOD 1 molecule. 

Clin. Chem., 16, 24) "CfT 5 - They were an average of 2.0 pieces. 
t lc X <9 Cu-Zn M 
Cys-111-ME-h-SOD 1 ^>T-^fc 

Tkibtct^b, ¥® 2.0 mx*h 

[0 04 9] [0049] 

(MMM 2 ) (Example 2) 

Cu-Zn M Cys-111-ME-h-SOD 1 A synthesis of lecithin-izing Cu- Zn type 

^htc'O ]yy=f-yWMWt^ Cys-111-ME-h-SOD which an average of four 

#J 4 I® ?fi£ L 7c: V f 1/ it lecithin derivatives connected per Cu- Zn type 

Cu-Zn SCys-1 11 -ME-h-SOD© Cys-111-ME-h-SOD 1 molecule 

Cu- Zn type Cys-111-ME-h-SOD dissolved in 

50mM t^mMW(pH8.5) {z 50-mM boric-acid buffer (pH8.5) and the 

ffi- M £ -fr tz Cu-Zn M activated ester compounded by the 0.8-times 

Cys-111-ME-h-SOD Cu-Zn mole amount synthesis example 14 to all the 

MCys-111-ME-h-SOD(D^T5 amino groups of Cu- Zn type 

jmKMLX0.8 ff^vHrc^ Cys-111-ME-h-SOD were made to react 

J&ffl 1 4 -e-g-fife Lfc^tt^^x according to Method B. 

t^r^&Blcf^oXRft^-^ It purifies like Example 1, when found for the 

tz 0 MMM 1 t iHimtcffM L„ connection number of the lecithin derivative per 

Cu-Zn MCys-111-ME-h-SODl Cu- Zn type Cys-111-ME-h-SOD 1 molecule, 

9t=f- ^tz*)<DU i/=f- yWMW-<D they were an average of 4.0 pieces. 

4.0fi-C&ofc„ 
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(MMM 3 ) (Example 3) 

Cu-Zn MCys-1 11 -ME-h-SOD 1 A synthesis of lecithin-izing Cu- Zn type 

^htc t) ^^"f-yWMW^ Cys-111-ME-h-SOD which an average of eight 

i£j 8 HI ^ -n" L-tc V *y=f 1/ \Y> lecithin derivatives connected per Cu- Zn type 

Cu-Zn SCys-111-ME-h-SOD<7> Cys-111-ME-h-SOD 1 molecule 

-nffc Cu- Zn type Cys-111-ME-h-SOD dissolved in 

50mM *$mMM(pH8.5) \z 50-mM boric-acid buffer (pH8.5) and the 

f& M <S 1t Cu-Zn ?S activated ester compounded by the 2.0-times 

Cys-111-ME-h-SOD Cu-Zn mole amount synthesis example 8 to all the 

SCys-111-ME-h-SODcD^T 5 amino groups of Cu- Zn type 

/S{c*tLT2.0 m^/^mtD-B- Cys-111-ME-h-SOD were made to react 

J$0!l 8 'V'af^ Ltcfe'&^x *T)V according to Method C. 

t2r;fr?£Cf£t£o-CSJ&£-fr It purifies like Example 1, when found for the 

fro "MMM 1 t IWIil^ftM connection number of the lecithin derivative per 

Cu-Zn MCys-111-ME-h-SODl Cu- Zn type Cys-111-ME-h-SOD 1 molecule, 

ftj-^fc <9 <D VVi-VW&feV) they were an average of 8.0 pieces. 

[0 0 5 1] [0051] 

CMMJH) (Example 4) 

v ? ^jfoffiE^M^r/Mnfc The inhibitory effect of lecithin-izing Cu- Zn type 

tfSl/v-^Wt Cu-Zn M Cys-111-ME-h-SOD in a mouse ischemic 

Cys-111-ME-h-SOD ©JpfH&M paw-edema model 

ICRv^ (Htt % 6M$) An ICR mouse (male, 6 weeks old) is 

SrP^^-Y— ;V7s • y ($<) purchased from Japanese Charles River, it 

J;*9liAU H&fc/Bvfco I used for experiment. 

CR-vVxfcMtftmk*). From a caudal vein, lecithin-izing Cu- Zn type 

MMt It it Cu-Zn Cys-111-ME-h-SOD or Cu- Zn type 

m Cys-111-ME-h-SOD £/cfi Cys-111-ME-h-SOD is administered as a 

Cu-Zn M Cys-111-ME-h-SOD £r test-drug medicine to an ICR mouse, the right 

S-^-bx ^JSif^Tfj^cDlt^ A leg head was wound 5 times with the 

(1x1mrru Ef^ 42mm) "C 5 [h] commercial rubber band (1x1 mm, diameter 42 

#tflWc 0 20 mm). 

ikLfc^, Ufa* After carrying out ischemia as it is for 20 
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Si8Hffi&-frfc 0 30 ft®, minutes, the rubber band was removed with 
?—i?%81^XfcB:<Dm&$:W\ scissors and made to re-reflux. 
feLtZo r©^3>'|>o-/vi The thickness of a right leg was measured after 
LT;fcJE©J¥$ SrSUS Lfc 0 30 minutes using the gauge. 

At this point, the thickness of a left leg was 

measured as control. 

[0 0 5 2] [0052] 

ffl&Mfflk LTtt, Uiy=f-y{t As a test-drug medicine, lecithin-izing Cu- Zn 

Cu-Zn M Cys-111-ME-h-SOD type Cys-111-ME-h-SOD (a synthesis, 

(MMM 2 30000U/kg 30000U/kg, or 60000U/kg was used in Example 

£fcfi60000U/kg %mm), * 2) or Cu- Zn type Cys-111-ME-h-SOD 

tc It Cu-Zn M (60000U/kg was used) was used. 

Cys-111-ME-h-SOD The capable difference assay was performed 

(60000U/kg using U assay of Mann-Whitney as statistical 

fz o IftfWili Lt treatment, and P< 0.05 was judged to be those 

Mann-Whitney ©U^^^rJfjl^ with a significant difference. 

T#&^tfej££fTV\ P<0.05 This test result is shown to Table! 

HUMS*** 1 fc^-f„ 

[0 0 5 3] [0053] 



[$t 1 1 [TABLE 1] 



mm 


mm 


WW 


Vts?>1t Cu-ZnKCys-llHffi-h-SOD 
Ul/^yfc Cu-ZnMCys-llHffi-h-SOD 
Cu-Zn^Cys-lll-ME-h-SOD 


30000U/kg 
60000U/kg 

eoooouAg 


23. b% 
33. 8% 
1 5. 2% 



The inhibitory effect with respect to mouse ischemia paw edema 
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Test-drug medicine; Dosage; Suppression rate 
Control 

Lecithin-ized ... 
Lecithin-ized ... 
Cu-Zu type Cys... 
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£ (DB%; X <9 , %Wfr\ 2(DVi/ From this result, as for lecithin-izing Cu- Zn type 

f- > it Cu-Zn m Cys-111-ME-h-SOD30000U/kg of Example 2, 

Cys-111-ME-h-SOD and a 60000U/kg administration group, a 

30000U/kg, 60000U/kg difference is respectively seen by P< 0.05 and 

hzt—Mz.ttMLXZti P< 0.01 compared with control, it was judged 

P <0.05 N P <0.01 T?fS with it having been effective. 

ftFLbfris ^^t^h-otct^l^. Moreover, since it turned out that it is effective 

cS fri fc 0 $ It > Cu-Zn M even if compared with the Cu- Zn type 

Cys-111-ME-h-SOD 60000U/kg Cys-111-ME-h-SOD60000U/kg administration 

^litktLti 8b*#& group, it judged that lecithin-izing Cu- Zn type 

5 £ t tf^Jo r. £ b x HJfe Cys-1 1 1 -ME-h-SOD of Example 2 was effective 

$J 2 CD I/ S*' ^ > \ t Cu-Zn M from decreasing a free radical significantly from 

Cys-111-ME-h-SOD fi, Cu-Zn Cu- Zn type Cys-1 11 -ME-h-SOD. 
M Cys-1 11 -ME-h-SOD «fc <0 y ]) 

[0 0 5 5] [0055] 

fC<H*S«ttf Moreover, the result of having compared the 

M$£ffWii$.L,fc 111 $Lff±V case where the lecithin-izing object (it 

yx*7jk£fri& t h r^Jfecox— compounded like Example 2) of the superoxide 

— ^"3rv / Kr>f 7^k,$— if dismutase (henceforth Cu- Zn type 

T> Cu-Zn MSer-111-r-h-SOD Ser-111-r-h-SOD) derived from a human with 

£ 5 ) ©i^^-Wfcft (HiS which the 111st position which copper and zinc 

M 2 t LtM Lfc) configurated as a test-drug medicine is shown 

'fflV^fcSH^t SrJfc&Lfcigr^Sr by serine was used was shown to Table 2. 

0. 2 (Ctf Lfc 0 -^cd^^n Consequently, even if lecithin-izing Cu- Zn type 
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^ ^ ft Cu-Zn *g Cys-111-ME-h-S0D compared with 
Cys-111-ME-h-S0D ft, lecithin-izing Cu- Zn type Ser-111-h-S0D, it was 

Wt; Cu-Zn M Ser-111-h-S0D understood that an inhibitory effect is high. 

[0 0 5 6] [0056] 



[*2] 



[TABLE 2] 







mm 


Uis?>ik Cu-ZniiCys-llHIE-h-SOD 
UzS?>fc Cu-ZnUSer-lll-h-SOD 


30000U/kg 
30000U/kg 


24. b% 
1 4, 7% 



The inhibitory effect with respect to mouse ischemia paw edema 

Test-drug medicine; Dosage; Suppression rate 

Control 

Lecithin-ized Cu-Zn type Cys ... 
Lecithin-ized Cu-Zn type Ser... 
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^ y it Cu-Zn m 
Cys-111-ME-h-SOD fi, 

Cu-Zn SCys-111-ME-h-SOD £ 
60000U/kg 



[0057] 

As mentioned above, as for lecithin-izing Cu- Zn 
type Cys-111-ME-h-SOD of Example 2, the 
inhibitory effect was seen to the mouse 
ischemia paw edema. 

Moreover, the 60000U/kg intravenous 
administration of lecithin-izing Cu- Zn type 
Cys-111-ME-h-SOD was carried out to the 
mouse. 

Consequently, as for the example of death, 
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[mm<D$)m [ADVANTAGE of the Invention] 

^^M<0 \si/J->'fc?s'—/S—$' The lecithin-izing superoxide dismutase of this 

^tv'KtV^A^— €|i v invention was combined with the lecithin 

K'rV XA^-f t passing through the superoxide dismutase and 

fb^ftrtijWt&igT the chemical crossbond. 

1&&&-&1tis<D-CbZ> 0 %%k<D It can anticipate that biological-body interior 

fefl&Wk Jttfc-fS t £fti*J# division cloth will differ from cell affinity 

^ M^MM^^L< to<S remarkably compared with the conventional 

:J:»ti modified form, and has the effect that the 

ik&M hiitc t\^o $r^£Wi~ pharmacological activity was strengthened. 
<5 0 
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